Background: Severe obesity has increased more than three-fold in prevalence over the past fifteen years in Europe and the United States. Correctly identifying severe obesity permits access to mortality-reducing interventions. We aimed to determine the accuracy of healthcare professionals ( 
INTRODUCTION
The obesity epidemic continues to provide challenges to healthcare professionals (HCPs). American and European data suggest that the prevalence of obesity (body mass index [BMI] > 30 kg/m 2 ) has approximately doubled over the past fifteen years [1] [2] [3] [4] [5] . Over the same time period the prevalence of severe obesity (BMI > 40 kg/m 2 ) has increased three-to five-fold [6, 7] . Obesity confers a 22% increase in overall mortality, a 48% increase in cardiovascular disease (CVD) mortality and a 7% increase in cancer mortality [8] . Moderate intentional weight loss brings about multiple health benefits including a 24% reduction in mortality at 8 years [9] . For people with severe obesity bariatric surgery brings about a 24% reduction in mortality at 11 years and gastric bypass surgery effects a 40% reduction in mortality at 7 years [10, 11] .
In order to obtain benefit from such evidence based interventions, obese and severely obese people must be correctly identified in order to permit referral to appropriate HCPs who can provide these interventions. When recognised as obese, obese people receive higher levels of dietary counseling than people of a similar BMI who have not been recognised as obese [12] [13] [14] . The American Society for Metabolic and Bariatric Surgery recommends that bariatric surgery be considered only for those with severe obesity.
The accuracy of HCPs in recognising severe obesity is poorly studied. Obesity (non-severe) recognition rates range from 20% -65% among physicians [12, 13, [15] [16] [17] . Data on the accuracy of other HCPs in identifying obesity is lacking. Similarly, there is a dearth of information on the accuracy of any HCP in recognising severe obesity [17] .
We sought to determine 1) the accuracy of HCPs in identifying severe obesity by visual inspection and 2) the frequency of obesity screening in routine hospital practice. We hypothesised that HCPs frequently fail to recognise severe obesity and that clinician encounters rarely involve determination of BMI. We designed a questionnaire for this study, which consisted of 5 pairs of photographs. Each pair was made up of a front-and a side-on view of an obese person and the photographs in each pair were placed adjacent to each other. The photographs were full-length, did not include the face, and were taken using a digital camera at a distance of 2.5 meters (see Figures 1(a) and (b) ). The order in which the pairs of photographs were seen was random and not related to body mass index (BMI). Research participants were asked to estimate, by visual inspection of the photographs, the BMI of each of the 5 people photographed. The photographs were of people attending a weight management clinic who were dressed in usual attire and who provided informed consent to the photographs being taken. Trained staff measured the height of all patients using a stadiometer (Seca, Hamburg, Germany) while the patient was standing erect without shoes. Weight was measured to 0.1 kg using a manually calibrated electronic scales (Seca, Hamburg, Germany) with the patients in normal clothes, but without shoes.
METHODS
The questionnaire was printed and sent, together with an explanatory letter and a stamped addressed envelope, to the Irish endocrinologists, the Irish general practitioners and the Canadian healthcare professionals. High quality paper was used to make this printed version of the questionnaire and each of the 3 pages contained a maximum of four 11.5 cm × 8 cm size photographs. The same questionnaire (containing the same photographs) was presented, in PowerPoint ® format, during presentations by one of the senior authors (DO'S) to the Irish dietitians and to the Irish physiotherapists.
Survey of Healthcare Records Documentation
We performed a systematic survey of a stratified random sample of patient healthcare records. The healthcare records belonged to patients who had appointments to attend an out-patient clinic in an Irish university teaching hospital during the week of the 15 th to the 22 nd of February 2010. Before collecting the data, all clinics were categorised into one of three groups (high, medium or low) according to likelihood of the attending patients being weighed for medical, nutrition or drug calculation reasons. A random selection of clinics was taken from each group. Examples of high likelihood clinics included cardiology and gastroenterology while those viewed as low likelihood included dermatology and psychiatry. All healthcare records of patients due to attend the selected clinics were examined for the recording of height, weight, and waist circumference measurements during the clinic visit and during the preceding year. Actual measurements and clinic type were also noted. Healthcare record thickness was quantified using calibrated calipers (see Figure 2(b) ). The healthcare records of patients who failed to attend their clinic appointment were examined for recording of measurements made during the preceding year. The availability of equipment for measuring height, weight and waist circumference at each selected clinic was noted.
Approval was obtained from the hospital's Clinical Audit Committee and the hospital's Medical Executive was informed of the intention to carry out this survey. Figure  1(d) ). and 40.0% for Irish and Canadian endocrinologists respectively and 22.6% and 10.6% for Irish and Canadian general practitioners respectively. The response rates for other Canadian HCPs were 17.7% for dietitians and 6.8% for physiotherapists. All HCPs who attended the annual meetings completed the questionnaire (100% response rate). Data were therefore available for 21 endocrinologists, 96 general practitioners (GPs), 50 dietitians and 39 physiotherapists (total = 206).
Survey of Healthcare Records
On visual estimation HCPs underestimated the BMI of obese people by an average of between 9% to 39%. Average underestimation was more marked for those with severe obesity (22% to 39%) compared to those with non-severe obesity (9% to 25%). For the person with a Research participants were asked to estimate BMI using these photographs; (c) BMIs estimated by healthcare professionals using the photographs in (a) and (b); (d) Proportion of healthcare professionals able to recognise that the photographed person had a BMI > 40 kg/m 2 (was severely obese). data collection period.
OPEN ACCESS
During the data collection period weight was recorded for 18.1% (n = 75) of patients ( Table 2) . Height was rarely measured (1.0% (n = 4)) and no patient had BMI or waist circumference recorded ( Table 2 ). All clinics had weighing scales with annual calibration and all but one had stadiometers. The majority of the clinics (76.9% [n = 20]) had a measuring tape and two of them had a BMI chart.
Only ten of the 26 medical clinics surveyed weighed patients during the data collection period. Patients attending these ten clinics had an 11.8% to 88.9% chance of being weighed (Figure 2(a) ). Eight percent (n = 6) of patients newly presenting to the clinics were weighed in contrast to 20.3% (n = 69) of the returning patients. The sixteen clinics that did not measure patient weight included psychiatry clinics, specialty medical clinics (cardiology, respiratory, oncology and rheumatology) and surgical clinics (gastrointestinal, orthopaedic, urology, otolaryngology and gynaecology).
During the year preceding (and including) the data collection period, 33.4% (n = 172) and 4.3% (n = 22) of Table 2 . Proportion (%) of healthcare records which had anthropometric measurements recorded. Data are expressed as Percentage (number); a Includes measurements made during clinic visit; 100 patients did not attend their scheduled appointments during the data collection period.
patients had their weight and height recorded ( Table 2) . Older patients were more likely to have been weighed (p = 0.011). Women tended to be weighed more often than men (36.5% versus 30.6%, p = 0.160). The likelihood of being weighed increased with increasing healthcare record thickness (Figure 2(b) ). 
DISCUSSION
Our study adds to the current literature by showing that not only do physicians under-recognise obesity and severe obesity, but so also do other HCPs. In addition to poorly estimating BMI by visual inspection (of photographs), HCPs do not routinely record weight or height. Fewer than 45% of HCPs recognised that a person with a BMI of 32 kg/m 2 was obese and fewer than 50% of HCPs recognised that a person with a BMI of 52 kg/m 2 was severely obese. Weight was recorded for fewer than 20% of patients attending hospital medical clinics. The gathered data suggest that endocrinologists were best at estimating BMI in the obese and in the severely obese, perhaps reflecting greater contact with obese individuals.
The association between healthcare record thickness and the probability of being weighed at a medical clinic is a novel finding. It could suggest an acknowledgement by patients or HCPs of the value of frequent weight checks for patients with multiple illnesses. Alternatively, it may reflect a desire by patients who seek the care of multiple HCPs to be regularly weighed. Equally, the possibility that the finding is a statistical aberration cannot be excluded.
Our findings are in keeping with those of the existing literature. Hendershot [20] .
One of the limitations of the study is that the results may not be generalisable to HCPs dealing with other racial or ethnic groups because all the photographs used were of white people. Another limitation is that we used photographs as a proxy for visual inspection-we did not ask HCPs to directly estimate body mass index. We contend, however, that this is unlikely to explain obesity under-recognition-in our study 44% of family physicians recognised obesity in a patient with a BMI of 32 kg/m 2 which is much greater than an actual obesity recognition rate of 24.4% by family physicians [19] . An additional study shortcoming is that for some of the HCP groups the questionnaire was sent, in printed format, to individual HCPs whereas for other HCP groups the questionnaire was presented, in Powerpoint ® format, to groups of HCPs. The poor response rate to the postal survey (10.6% -46.0%) is a further drawback to this endeavour. It is likely, however, that the selection bias produced by this response rate is in favour of more accurate BMI estimations as the respondents may represent the HCPs who are more confident of their BMI estimation ability.
We conclude that appropriate therapy may not be offered to the obese or to the severely obese due to a lack of accurate diagnosis of their condition. Obesity is a risk factor for a wide range of chronic illnesses and can worsen disease severity and can adversely affect treatment outcomes [21] [22] [23] [24] [25] [26] [27] [28] . Conversely obesity management can improve outcomes for multiple diseases [24] [25] [26] 29] . Our findings reinforce the need for all HCP-patient encounters to involve routine measurement of weight and height.
